Summary: A total of 42 family members, 21 females aiid 21 males, distributed in 3 generations were studied; 32 were blood related while 10 wefe eontrols (not blood-related).
Introduction
The general interest concerning the Lp(a) lipoprotein, also called "sinking pre-beta", is mainly due to its possible relationship with the development of premature atherosclerosis (1) (2) (3) (4) (5) (6) . Although the reported preyalence of the "sinking pre-beta", äs recofded by agarose gel electrophoresis, is quite variable (2, 4, 5, 7) , detectable amounts of the Lp(a) lipoprotein, äs determined by immunological methods, are present almost in all subjects. The aim of our study was to analyse the correlation between serum Lp(a) levels, äs measured by rocket immünoelectro-phoresis, and the electrophoretic appearance of the "sinking pre-beta". Moreover, we have evaluated in a large family the familial aggregatioii of the "sinking pre-beta" (Lp(a) lipoprotein) and its relationship with serum lipids, A-I and B apolipoproteins and finally the prevalence of clinical atherosclerosis.
Materials and Methods
The propositus of our family study is ä male subject 36 years old, admitted to our clinic for an acute myocardial infarction. The diagnosis of myocardial infarction was made on the usual clinical, enzymatic and electrocardiographic criteria. Some clinical and chemical data concerning the propositus are reffenred in table 1. Besides the propositus, 41 family members were included in the study: 10 controls (not blopd related) and 31 blood relatives bl onging to 3 generations (tab. 2). Rest and exercise electrocärdior grams were performed on all the blood relatives; the Minnesota Code was used for the inte etat on of the electrocardiographic tracings. Blood pressure was taken in supine position by means of a Riva-Rocci Instrument. Diastolic blood pressure was recorded at the disappearance of the Korotkow tones (Vphase).
Agarose gel electrophoresis was performed according to a modification (8) of the technique of Noble (9) . Serum total cholesterol and triglycerides were measured ön Autoanalyzer Technicon according to Standard enzymatic methods. The intermediate density lipoprotein fraction (d = 1.006 to 1.019>kg/l) was obtained by ültracefitrifugätion äccording to Havel et al. (10) . In order to confirm the true "sinking" nature of the slow moving pre-beta band, agafose gel electrophoresis was performed with serum äs well äs with the d = 1.019 kg/l bottom fraction and the d < 
Results
In the propositus (B.B. age 36) the slow moving pre-beta component observed in the serum sank at density 1.019 kg/l ( fig. 1 ). In the family kindred the prevalence of the double pre-beta lipoproteinaemia was 28%. Figure 2 shows the family distribution of the character "sinking pre-beta" positive. The appearance of the character sinking pre-beta among the family members is consistent with an autosomal dominant transmission, äs confirmed by segregation analysis: no "sinking pre-beta" positive children are observed when this character is absent in both of the parents.
No sex differences were observed in the prevalence of the "sinking pre-beta". The family history was negative for ischaemic heart diseases such äs angina pectoris and myocardial infarction or cerebrovascular accidents. The exclusion of coronary heart disease was based on the clinical electrocardiographic and exercise test criteria. As for the other major risk factors, hypertension (blood pressure > 160/90 mmHg) was present in 3 family members (nos. Pagnan, Kostncr, Braggion, Ziron, Bittolo Bon and Avogaro: Familial study on "sinking pre-beta lipoprotein"
(> 15/day) in one (no. 4), moderate hypercholesterolaemia in two (nos. 2 and 7); in no. 2 hypercholesterolaemia was associated with high Lp(a) values; all these subjects belonged to the Ist generation (tab. 5). In fact, except for the propositus none of these relevant risk factors were present in the younger generations (lind and IHrd).
The "sinking pre-beta" negative subjects exhibited the lowest Lp(a) values, while the highest were qbserved in the "sinking pre-beta" positive: intermediate values of Lp(a) were recorded in the subjects showing the "sinking pre-beta" phenomenon only in the density d = 1.019 kg/l bottom fraction (tab. Sinking pre-p negative Serum levels of total cholesterol, very low density lipoprotein (VLDL) total cholesterol/triglycerides ratio and apolipoprotein A-I and B did not significantly differ between "sinking pre-beta" positive and "sinking pre-beta" negative subjects, while mean serum triglycerides were significantly higher in the former group (tab. 4), 0.61 ± 0.32 n. s. Fig. 3 . Lp(a) values in "sinking pre-beta" positive and "sinking pre-beta" negative individuals.
A significant cprrelation was fousad between serum total cholesterol and Lp(a) values in "sinking prebeta" positive subjects (n 16; r = 0.50 p < 0.05), but not in the "sinking pre-beta" negative önes (n 20; r-0.10 p n. s.).
Apolipoprotein A-I was inversely correlated with Lp(a) (n 42; r = 0.36 p < 0.05). This correlation was consistently higher (n 32; r = 0.60 p < 0.01) when the oldest subjects, belonging to the Ist generation were excluded. After this exelusion, mean apolipoprotein A-1 levels were significantly lower in the "sinking pre-beta" positives äs compared to the "sinking pre-beta" negatives (apoprotein A4: 1.08 ± 0.11 g/l against 1.22 ± 0.22 g/l; p < 0.05).
No significant correlation was found for the following parameters: Lp(a) vs triglycerides (f = 0.09), triglycerides vs apolipoproteiii A-I (r = 0.20). Lp(a) did not correläte with apolipoprotein B in the total collective of subjects (r = 0.14), ör in the "sinking pre-beta" positive subjects alone (r ^ 0.30).
Discussion
In previous päpers it was stressed that the presence of äh atypical slow moving pre-beta % component upon lipoprotein agarose gel electrpphoresis of serum does not invariably refer to the presence of Lp(a), being often related tö a very low density lipoprotein population, the so called "Double floating pre-beta very low density lipoprotein" or "Late pre-beta" (13) (14) .
Comparing the Lp(a) values with the behaviour of the "sinking pre-beta" in agarose gel electrophoresis, we demonstrated that the ability to visualize a siow moving pre-beta component, identified äs the "sinking pre-beta", is correlated with serum Lp(a) levels above 0.3 g/l.
The familial transmission of the "sinking pre-beta" ascertained previously through an autosomal dominant trait (l, 4,15) is confirmed in the present study.
Concerning the relationship between Lp(a) and serum lipids (total cholesterol and triglycerides), no significant difference between "sinking pre-beta" positive and negative subjects was found, thus confirming previous data (4, 5) . However a significant correlation was found between serum total cholesterol and Lp(a) in "sinking pre-beta" positive, but not in "sinking pre-beta" negative subjects.
This correlation was higher when the oldest subjects, belonging to the Ist generation were excluded. The exclusion of the oldest subjects is pertinent if we conŝ ider that serum Lp(a) concentrations are age related (16) . The positive correlation observed between serum total cholesterol and Lp(a) lipoprotein in "sinking pre-beta" positive subjects süggests that Lp(a) lipoprotein gives a consistent contribution to total serum cholesterol only when its serum levels are abnormally high, resulting in the electrophoretic appearance of the "sinking pfe-beta" band. The inverse relationship observed between apolipoprotein A-I and Lp(a) is interesting in the light of several studies (1) (2) (3) (4) (5) (6) (17) (18) (19) , which report an increased prevalence of atherosclerptic complications in subjects having abnormälly high levels of serum Lp(a) (and/or "sinking pre-beta" positive), and of studies showing lower levels of apolipoprotein A-I or high density lipoproteins-cholesterol in patients affected by atherosclerosis äs compared to normal subjects (11, (20) (21) (22) (23) . Since Lp(a) is thought to be an independent positive risk factor for atherosclerosis (6) and apolipoprotein A-I a negative one (11, 24) , the inverse correlation observed in our study needs further investigation.
As for the clinical pattern of atherosclerosis in this family, it is surprising that, in spite of relatively low apolipoprotein A-I and high Lp(a) levels, no other significant cases of atherosclerotic diseases were found, except for the propositus.
This discrepancy may be partly explained äs follows 1) the majority of our familial members are young (second and third generation); it will therefore be interesting to follow-up these young "sinking pre-beta" positive subjects in order to evaluate the incidence of new clinical atherosclerotic events;
2) the absence of significant cardiovascular events in the oldest family members (Ist generation), despite the presence of the "sinking pre-beta" in five and relatively low levels of apolipoprotein A-I in four subjects, might be due to the low levels of apolipoprotein B which characterizes all the subjects, except for no. 7; other risk factors such äs hypertension, smoking cigarettes, diabetes and dyslipidaemia are scarce (tab. 5).
This finding confirms our view (11) that apolipoprotein B is the most effective parameter in discriminating between atherosclerotic subjects and controls. In other words, low levels of apolipoprotein A-I and of Lp(ä), may be irrelevant if the levels of apolipoprotein B are lower than normal.
Finally the occurfence in the propositus of a juvenile myocardial infarction was justified by the presence of other risk factors such äs moderate hypertension, cigarette smoking and relatively high serum apolipoprotein B levels. 
